Morphological changes of myelin sheaths in rats intracranially injected with apotransferrin.
Previous findings from our laboratories indicate that the intracranial injection of apotransferrin (aTf) in neonatal rats produces an accelerated oligodendrocyte maturation and an enhanced production and deposition of myelin membranes in the brain. To evaluate the anatomical distribution and the morphological characteristics of the myelin in these rats, we analyzed the optic nerves, cerebellum, and selected areas of brain sections from aTf-treated and control rats by both light and electron microscopy. Microscopic identification of myelin using a specific staining procedure, showed that in aTf-injected rats, in coincidence with previous biochemical studies, there was an increased deposition of myelin in selected areas of the nervous system. Qualitative and quantitative analysis of electron micrographs from areas showing increased myelinaton, such as the optic nerves and the corpus callosum, showed that among other changes, the intracranial treatment with aTf produces ultrastructural evidences of myelin decompaction, consisting of an enlargement in the distance between adjacent major dense lines, a decreased density of the intraperiod line, and an increased electron density of the major dense line, accompanied by a significant increase in its width. The intracranial administration of aTf induces an increased deposition of myelin by oligodeudroglial cells (OLGc), and these myelin membranes, in spite of the changes in composition and in morphology, appear to function normally. Apotransferrin can be considered as a differentiation factor that could be used to stimulate remyelination in cases in which myelin has been destroyed by various pathological processes.